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(54) DUAL-PLATE TYPE LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual-plate type liquid crystal 
projector that is easily produced at low cost by simplifying the system 
structure and greatly reducing the number of required parts. 
SOLUTION: This projector includes a light source 50, a color adjusting 
valve 62 t a dichroic mirror 52, a polarization angle rotating part 54, a 
polarizing beam splitter 56, first and second reflection type liquid crystal 
panels 58, 60, and a projection lens 64. The first reflection type liquid 
crystal panel 58 is used for the purpose of modulating a green light G 
component, while the second reflection type liquid crystal panel 60 is 
used for the purpose of sequentially alternately modulating time a red 
light R component and a blue light B component by means of the color 
adjusting valve 62. 
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omtmm^^^, ®2©s&ssiiA*Jk so* 

mzmiifi&Ltcmi<D®%:ftz%tzmytt:, we* 
a tuA v >? $7-cc^omiofe. &2©a, R&m 

3©a©&<B#/£#lC#«U 

m&m i o^omtimm i ©a©<B3fc^ muz a >? 

mfE£3©a©ffl3fc£* flrE#<On-f v^^-fcfi 
ft££2©(g#ftK£{b;*H* 

si i ®&ytft*m* m&m i ©a©®^^ 2 ©a 

©<S#4£ 2 ©(Kfcft 5^12^3 ©a©iB#4 - 
S<rEiB#tf-A;*^y ?*^AMU 

j§$ i ©swaHB»'<*^ , cs»-r s c t <c 

J: 0 ffl#ft *J* 1 ©<S5fcft Km/cS, tKHREfltte 

«es i ©ft©«fcao* 2 ©a©ffl*£, sjiaffl^ 
-AX^y **trsttu tDEWi©ft©«KRt«&2. 

SI • Kit T -5 C 4 tc<fc 0 fiTcft «ff 2 OWbft Kg*, fc 

[«I*S2] '*1 S*iS 
4 4 

STO3HB#*Ofc* 1 ©ffl#ft£Wr*<i#£l& 1 © 
ft, 12©fe SC;m3©fe©^ffl7lc^tC»ST^t 

sk, WE»iosco<B*ac;»2©ft<D«**fiw 

I/, WE»3©a©«#feM8£S#^n-fvd;5 

5-4, 

fiFE^OcU^^- £ b fc«©WE» 3 ©a 

©«#££# u xfeytntm 2 «c»bs 
* i omntn zm? attES i ©&©ra6at«ir 2 ©a 

©{Btc4. *2©(B*ft«:W'f*ina»3©a©«36i 
3^AWSh. WEST 1 ©e©ffljERC«2 ©ft©«fc* 
E#U tJ«2»3©fS©(B**2HS-fr*«*K-AX 

fna«6ir-A^^y v **sabfcii}E»3©&©<B 

S i*T *©ffl#ft *» 1 ©ffiftft CCS A 1 
©KMSKSfi^*^. 

ftEJff 1 ©fe©(S^0^2©fe©ffi^ : &3^SCCilig$ 
WE*7-HS^;l'^*«XS«:aia?li'fcW82W 1 ©a 
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©ffl56Sc;® 2 ©a©flS3fc£&f* 5 *T *h 6©<B#ft 
*m 2 ©<@#ft «CSiL «JH 2 ©5NSffiB''C*;l' 4 

OTEfl*tr-**^y?*tt, «res2©si4i[?KA^ 
*^-cJS«stifci!«a» i ©e©«feaaf»2©ft©fl 

#£i&a<*t!--C, WE»3©S©ffl#*5MS-eT. ^ 
««4TS2*ESM7nj/**ir. 

[■#■3] nE*^-w^yB % urasnss/c 

1 $ ?ctt 2 (CEflt© 2 «XSUl:/o ^ x >? $ . 

H*3»B4] «fi*5-B«>W7tt. flrE#;®4fa 
E^-Z^o-f 9^5 7-i©IHCCBatti&*i-C(f»*C44 
IWkirsilWOll *fctt2«cEIW>2tEaaBll^ns? 
x5>*. 

[f»#«5] «E*^-B»^^tt, WE(B*t- 
A^^y 9 *4«E»2©JRWaffl»^*Jl/4©n«CR 
ttfctrc C 4£1$&4T*S82iai 1 $/ct*2 (cffitt 

20 [h*h 6 ] me® i ©o*ft tnes 2 ©i©#a 4 

3WiBSffl«K:*5C4*»a4-fSII*Il */ctt2K 
«2»©2«SC»«^ns;x^*. 
[193^7] WE*i©attsfcfrc*!K ma* 2© 
a«#a-c& 0 , -wtes 3 ©awta-tr* a c 4 

4T SI««31 1 *fctt 2 (CEK© 2 fiSSRft^a ^ 

f BK© 2 SSSKJl:/ n ^.W. 
30 [tt«399] tffi£»£. 

4, 

WE#fl#©#»W*:iBST * 4»c*©5SS»*=feft 
^{ b-r a /cit>©m 1 © U > XT U -< ^CX® 2 © U > XT 
W4, 

1 ©m« ^wr a a tc#><Dmft 

SU4^WTac4^#«4Tast^l £/ct*2(CgB*S 
©2«aatfi^n5/*^5r. 

[«3RI 1 0 ] OTEm 1 ©S«S«*^'*^©ffl)SH 

40 mat. «fga»2©s«fia»^'*^©KWHtt«©i 
/2r*sc4*»«4ra»3»ii $fc«2(cgBtg© 

[ftn©Bn&iM!] 

[0 00 1 ] 
[0 002] 

[86*©fiSI53 S&yns/*****, i989^tcttl^W© 

50 «a^bccjaaftur«*, «<r«r«{BBHH^w«snT 
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te4*tf> *«4JH?ll»JMIit©nB©7*-Aa 

B4«^rhfcjJ»U>X7M»H§ (Optical lens 
Array Integrator StetiGlass tod Integrator) 

(B633fe!Hli (Polarization Conversion Technique)^ 
"J: 9. ^Lr^v^^U^oePBTOBIHtt^^n^ 

fc, IMtttcHl/ttt. 1^MHh?>5tt*Wk 

(High Temperature Poly-TfTLCD) <Z>&ffi 
KlJ:9;.«fiS (1.3 " . 1024X768), (VGA, 
SVGA, XCA) , RVfcWm hJt> 200: 

1) 03ft*satt3*vctr>£. 
[0 0 0 3)^0, jS*yay*^5r|Jio-lB|/lifO»jt 
C43&»r* S. fc4*tf EPSCKttKCDEL 
P-7300&, CRT, PDP t l£D f FEL^CD* 6 * £ 7* 4 X 7 1/ 

HOIK (>120CWNSi;U-^» . MRUS (>1280X 

1024) /j«{t, Ml<b©*fiiK:fiiwrsBSBB»o»*^ 

[ 0 0 0 4 ] ft*<Di£e B B 7n^* 1 
^SSStC^MU-CSPJS (numerical aperture) H9 

[0 005] s«ffl©isa/<*^rtt, su&ijkdt 

ccDte&, S«SJiaifiH«cttl/t:. &i!&<D 
7as?***£ftoiyi«#ffiT'r *te&, 

[0 00 6] LfrLKifib* K*ffl««7nyx**© 

7n5/x£*tt*fc. ffl#e-A*^ytr* (Polariza 
rion BeanSplitter: PBS)$ttffi?£j&6tf&&. Sit 

ffl*ft7ny***m «fte-A*yy**«iift 
a. 

[0 007 ] Sft^o^x 4? drrtt. feg<M»««tt 
£teab. fl*t-A^yi;9*^PBWIM«4tlE. IPS 
400- 7()Orin©±HH«C4d(r»Tfftl/c»j6Jiai*WL , r 
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OSiMW***. fiP*>> S«#4P«B6©*:/y v hit 
(beam-splitting ratio) ft*£'X7-A£#C!)B&cc.E£ 

S?fc£C4#g®?;bS. uav<*JW!)A«ft«*» 
l>4l>5 C 4«: v «««©teftO»j6*3&SiSi>c t* 

[0 00 8 ] c©cfc5(c\ BWH«a^ny*^$«:tt 
«6tr-A^^y ^^sWiME-c**). c©«Bfetr-A* 

ae>, R9U>XOft»lb$EIK (rear fbcus) ££< 4 

[0009] Hltt. ^©EMBM:/Ciyx**<S> 
20 ||:/py***ttHIM: % 3HB1 0, :/HH#»l 2. 

<B3££-A*:/y i 4. ^Oa^-^^'jXAi 

6. aB;<*JH8a^l8c, SCW»t/>X2 0* 

fcjfosa. #©1 o»«6snrc»«cc»* <#«#> 
**T5. *»l 0*6*Lteffl**tiri»ftrt,»*«, 
■^uiHJKSi 2-cffiKflJftStitea. fflfte-A*;7y 
9 * i 4-CKWStiry-f^n-f xai eecH 

$tite3fe©Sfe^^0^^25fi3^, *e*iflEjHic7 

30 tt. ¥49*4 ^7*'jXAl 6£cJ:£2SiB£te«E» 

*s-caui^*;u 1 8 a - 1 8 c tc**i**i!sa* 

itV^*^ 1 8 a - 1 8 c tt^ti-en, , 
tt. «»^>;H 8 a-l 8 c«C<fc*SW*a/c«, 7C 

[ooio] ±ifiofcfi)ai©s«ffliK*^o^* ^ ^cc 

0. i/Xf-A**©RSWH»«c^^iMftKSU>X 
ta»*ttP«36"C*5te«>, #4 9v4v27VXJJBL 
"C, Sffl*4P(i*4©lffl«:x^^ hJU«©i/7 h**^ 

50 a^ 7* y $ \tw»mmii 9 il»f¥Jf*«#*«ciBliT 
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&z>. tic c©i5ftiB*br-A^^y?*ttBBntt 

7nS/x£*ii, #j&3 0 % *-Y*n-f?*57-32 
a-32c 4 KIM 3 4 a., 34b, fijffi*»^*^ 
36,43, 4 5. fl#e-A*^'J?*3 8, 42 , 
44, SI«J (x-cube) 4 0, KOTWU>*4 8*« 

*«BbT&ft*fr63«ft* <*, ft, ») ID 

fca/*Ke**fl*K-AX^i;»*3 8 ,4 2 , 4 

4r-€-n-e t n»sr^. cowri*. {B#e-A*7y 

. v * & l/T*l»»ijKc#j£-r S *>©£<&i!T titt J: < , 

^±wommfiWk\tr h hump* *. 

[00 12] 

*©«6^H»r*5fclr»9BH3&**5. *fc. E2K 

[0013] *}HittJEU:OJ: 5ft»il«:«*rftSh 
/cfc©tNJ£>9, *3HB©£SSftB:. ^xf-AflMMMK 
MHb&irOt3enHiS«rJimL. Sfttt2«SG©iEA7 

^x^3rr«. ^f-A«jjioiiirieffc*iascifcj: 30 

X h ©fiT**3R*r & C t 'sOTIttr* 9 , 
£ — (Projection Monitor) ^0&FBttC&LX\<*&. 
[0 0 14] 

fctf>* *IMHrtt, 2tt©8»'**^ (2«ssui><* 
n>) *ttmor£«ci»^J«a«:J:0*D3JR&©jKR 

w&fr&s. *-r»fi#tt, 2«a»a^*;wort©i 

fct. »0©lt5J*flSfflLr«3RWJSa«:J:OSaE«cKlS 40 
^©*hiKMLT*<sMW**. *muc%*WL 

Steffi (polarization rotating device) £&EJT£t 

ytomtn **^ac«M5*©ii#ft t es«h»c * 

*5 7-Kl!l«TS£. »6#©*JWKaSiaTjR&j6 
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fts. c©fc&. ;x©fl#fcr-A;*^y 7 *r&&fe3£ 

.fi/t** (St2tt) T^HSti*. 
[0015] AttttCCti. *Kn<CftS 2&3jSA?n 

9*, * 1 ©£affiffift'<*Jk ff2©5jHSKfr^ 

*l©ft. &2©fe. Zk»W3©e©«IB36fl»«:»lB 
U STESl©fe©fll7nS^2©fe©ffl7fe ; £:. SW2# 

ftSSBST SWT 5 C ± ic <fc 0 (@3fcft 2 ©fflTfeft (c 

swb s * % » 1 ©ffi^ft «rr zmm 1 ©fe©<B5fc& 
2 ©&©{@5fc<t in 2 ©<i*ft **-r *fi*sa$fr 3 ©fe 
■©■#£4. weiH#i^-AX:/y**^AI*U mrefi 

#twe» 1 <oimms£k^*)\>vixm?z>c tie* d 
ffl*ft*»i©««flecs^a. scfSTiefflTctr-A 

«r^i©fe©^7c^a e m2©fe©ii7cS:, ®ns« 
*t-A^^y.9*"cswu, eta^ 1 ©fe©d3ER^ 

^2 ©6©«6*3SSE«:iias * SifSB* 5 -WB>w 
^^gam2 ©BBHSjBJl/^iUK: J: D ^^J*^r 
7r^S^ • Sftf-T -5 C £ CC<fc 0.(Stc^S:^2 ©ffi^flCC^ 

[0 0 16] *»9B«c«S2«aafi7 f n£/x^ 

^©^2©^«, #i©iB#a*w«{H#*»r* 

3Hlt* Kfga*agWs»Lfcm 1 ©(BTcftSrWTSffl^ 
»l©ft. »2©fe, RC;»3©6©«fl«Jj!e»«C»IB 

■r-s tftcc. msm 1 ©e©fl*acK»2 ©a©i@7cS: 
swo, «E»3©e©«**a«si*s^-f^o^9 

WEJB 3 ©fe©<B7c££iif 0T(Stc^ Sr^ 2 <mitft «: 

$ -t± ^{@3feft[Eieai<h . mi©ffl7cft^wr^suE 

W 1 ©fi©«ftKCf » 2 ©fe©<B5fc £ , M 2 ©fiTfcft S: 
Wr5IJg2®3©fe©iS5tt*iA^$ti, g?ia®l©fe 
©<S7£RO c m2©fe©<B^ : S:JSWL/. IWS»3©fe©(B 

AX7'iJ 9 ^SrSfiL/fcf<rsam3©fe©(i7c:€5W$^ 
■C-5-©iS3tft^r^ 1 ©iiTfe^CCglx^^ 1 <DSM$m& 

**frt. wia»i©a©ffl*sc«i2©e©iB**S[ 



^TWXSKjijss ntcmzm 1 ©s©<B#atf3s 2 © 

£*SSI2©5»ffl«B|;<*Jl'4=&(§;l, NBflWtr- 
axt'v 7 *tt. tjgast2 ©5JHSffi^<*;u-cS«3 
i-ifcuiasr 1 ©s©<B3fcat8ft 2 ©fi©{B**a3a$ ■& 
■c. uesi3©s©ra#*j5*fs-i*T. •tn^nuKifc 

[ 0 0 1 .7 J HtC. #38B«C{&S 2fiS5fSf B 7'Dyx * 

f«±a>©»ia^2©«wK4ai,»-c > ®rffi*7-si 
4c4*#st4-r*. 

[00 18]S<C. *^{C#S2fiSSKS7'Dy*i7 
*ttJb&©3riRtflfi2©®8«:*Jt.>r. BJK*7-S 
S'WT'tt. tJi2«l4EiriE#-fi'eWv*S7-4© 

[OOIQIJEK. *»W«C®52«SSS7 , oyxi' 
*«Jb$©»lROfS2©«W{C4Jl>-C ! 8*13*75-83 
8'«7B, lirf2<B36K-A^5 , ';9$<!:iffa»2©S 

s®?^^*ju4©i8KcKtf&ftTt>3c4*#ffi4T 

[0020) JgK, *«WK:^ 2fi5$ffi||7'ns>x * 
*«±a©»lR^gf2©«Bj(ctel,»r > ffiiaSU©ffl 
4 8*1313 2 ©<B#a 4 S C 4 fcflflft 

[0 02 1 ] UK. *i%H«C»S2fiS3SS7 , nyxf 
^i±i£©£lRtfgr2©»JB{c4st,>-C. mewiofi 
t3^er*0. fJS3S& 2 ©&«#&?*»). I9S2S3© 

[0 02 2] M«C. *«W{C«5 2««ffifi7 , ay*i' 
*tt±a©»lRO t S2©^K*JU-C > 8JiE«*ai] 

ma. 4 m> 1 jfissRysw^irwr * c 4 «mit 
4-r*. 

[0 02 3] MK. #IS9!CCfi&*2«^|:7ni>*i> 

*«±a>©^isafm2©^«:tji,>x < ijgs^astt. 
4. iiriB^m©^^%Pssr54«tc^©5ai$»?t 

tT -5 /c»©S 1 © U > XT U SVS 2 © U > 
X7W4. ©fiifcftfclTTSiBftKg:* 
3fcit>©<B#S5 4 % Iff* C 4 41-5. 

[0 024] EJC. $3IWC&*2fi38S B |:7 , ai/** 
#tt±«©*lRO l *$©fMJC*»lr»'C. Stfie»l©5 
S®i^<*;U©ail9jgi£«tt. fW3352©5W3!ifcal 
^*JU©g!P©iffiBt© 1/2T*4C 4%^Si41-S. 

[0025] 

[»W©jtB5©JB»] *8BJ©±j$&V-5-©f6©§a<). 
Hil©ff?SS*SStf. H**JILO-3S/&«:Bl,<IMI!T 
[OO26]03tt, SRWcfifcaSffiyay***© 
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SB 1 ©HJI©^SS©«fiJ«r7Sf BT*S. *Mt®Kft 

«cJ:S2«S;©«S-?*n^xi»irtt. 3fc®5 0. *Wi> 

n-*?* 5 ■7-5 2. «jfeft@«a554 > <B£K-A* 
? $ 5 6 . ST 1 ©ESf3Sffial^*rt<5 8 . »2©5 
'S£BiSA"'*;l'6 0. *5-Ba^*^6 2. Rt)^ 
U>X6 4=HI;t-«tS. 

[0027] &tc. s i ©sat©»ss«c«t zm&zfu v 
*t> zoibvmmzmiTz. a 4 a. c©jga^ny 

*-CffifflStx53fciB©«fiS%7SrH-C*.5. 
10 wShS.k^K. C©$fcS50tt£K. ■5>7'5 02 > 
53fIB ^T'rt.rt-S 0 4 , Rtfiv-IR? ^ fl/* 5 0 6 
SHli-CftS. SU©l/>X7W5 08RtfSr2©U 
>X7H5 1 Ott#^^*fl»JdtL/C*sf). 

OB. H»©^^*^Ar^Sft3#ag4|3PIS©fe 
©T*»), 7>75 0 2©}fo&>e»lV-IR:7.f;t/*5 0 6 
"CUVRtfIR£Bfc*U »1©U>XTU^5 0 8, Sf2 
©U>XTU-f 5 1 0. 1 2fi5j3Ht- <B 

3fe< biff fc 5 C 4 fc«fc 0 . taWfflO^feiStc^jrii^Aj: 
20 fi»«:Sr5/c6©tO-C*5. 

[0028] commsoambtcimttiBKKstayt 

"CfcO, #-^n-( 7<'5 7-5 2RWffl36ftiaea55 
4'NAIfT*. ^OCl-f7i'57- (*/ctiyv?-7 

3feG©*£j£S$-e*. C©7c*. pSfefcRRtfUfefc 
Btt 9 ■< 9 n A v * 5 5- 5 2 •CgSfSft-Cft* A 

•S. -5-1/-C. #-^i'a^?i;S7-52*aSl/-C<B^ 

30 ?mm 5 4 t p<b*«:«^ *s:^ toss^G t> « 

fc. «*ft@ea55 4-CS«StlTfi*tr-A^7-'; 9 
*5 6^A*tT5. CC-C. <B^ftI3l£SlJ5 4tt 1 4^ 
© 1 fcSS&tfEHSifc^fct 4*i5ISg-C*5. 
[0 02 9]<B3fetr-AX7 , ';9$5 6tt < S<gjfe*Jg 
1*0, PiB^%ffifi$ti:4C4*iS«Hx4T4. S£-3 

7- V ? f 5 6 ^ffijfiU, »&36Gfi!^©*S:S@?:^^ ^ 

>X 6 4 CCfiJit UTX - >K!8* s n S. 
[0 03 0]-^. S(B#Sft/cS*fe3£RaD t #fe#B 

S^^y6 2Rt;S2©S«Mffifi^ - *Jl'6 O^ffiJWT 
. SW^hS. C©*7-ISE^^7 , 6 2RC;^2©Jgi* 
e«fi^ ^WU 6 0 ©ffl*^tottK «t 0 . ^SRO'^e© 
2 t*xaiicKHr « 4 «,» ^ *SW«:«Fa4W!i:afie'& 
5&3cr5C43!)5-C#2.. 04. S2©SltS«a^JU 
50 6 0tt. *7-SSS^;l/7'62Aiji5ieitRfiS«-'&23fiS 
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6^A#wc4*fctt*©SE*aasti t s^u>X6 

^#BKHbTfcfS^R4IMW*0. S*2©£Sf 

2 ©fiMBttft'*** 6 0 tSBH • SI*$ti/c#fe*B 
tab, &Ktt6tr--A*:/y?*5 6-^A»l/tet*«: 
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(54) COLOR PROJECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color projection device which 
has good color balance and high efficiency and is small-sized at low 
cost. 

SOLUTION: A color wheel CW splits the white light from a lighting 
system OP1 into two color lights of different wavelength components 
and change the color components of the color lights with time by 
rotation. Transmission liquid crystal panels P1 and P2 modulate the split 
color lights corresponding to the changes over aging. Further, the color 
wheel CW puts images of the two modulated color lights together. A 
projection optical system OP2 projects the composite color image on a 
screen SC. 
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